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Abstract
Purpose Lower socioeconomic position (SEP) is associated with an increased risk of suicidal behaviour in high income 
countries, but this association is not established in low- and middle-income countries (LMIC).
Methods We investigated the association of SEP with suicidal behaviour in a prospective cohort study of 168,771 Sri 
Lankans followed up for episodes of attempted suicide and suicide. SEP data were collected at baseline at the household 
and individual level at the start of the follow-up period. We used multilevel Poisson regression models to investigate the 
association of SEP at community, household and individual levels with attempted suicide/suicide.
Results Lower levels of asset ownership [IRR (95% CI) suicide 1.74 (0.92, 3.28); attempted suicide 1.67 (1.40, 2.00)] and 
education [suicide 3.16 (1.06, 9.45); attempted suicide 2.51 (1.70, 3.72)] were associated with an increased risk of suicidal 
behaviour. The association of these measures of SEP and attempted suicide was stronger in men than women. Individuals 
living in deprived areas [1.42 (1.16, 1.73)] and in households with a young female head of household [1.41 (1.04, 1.93)] or 
a temporary foreign migrant [1.47 (1.28, 1.68)] had an elevated risk of attempted suicide. Farmers and daily wage labourers 
had nearly a doubling in risk of attempted suicide compared to other occupations.
Conclusions Improved employment opportunities, welfare and mental health support services, as well as problem-solving 
skills development, may help support individuals with poorer education, farmers, daily wage labourers, individuals in 
young female-headed households and temporary foreign migrant households.
Keywords Suicide · Sri Lanka · Cohort study · Socioeconomic position · Low and middle income country
Introduction
Suicide is a major cause of premature mortality worldwide, 
with nearly 80% of deaths occurring in low and middle 
income countries (LMIC) [1]. Over 50% of these suicide 
deaths in LMICs occur in the WHO’s South-East Asian Electronic supplementary material The online version of this article (https ://doi.org/10.1007/s0012 7-019-01672 -3) contains 
supplementary material, which is available to authorized users.
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region. Despite this, our knowledge of the factors that con-
tribute to suicidal behaviour in these contexts is limited, 
partly due to the lack of available data.
Understanding the risk factors for suicidal behaviour is 
important to inform effective preventative strategies. The 
importance of suicide prevention has been globally recog-
nised and the reduction of the suicide rate in countries has 
been included both in the World Health Organisation Global 
Mental Health Action Plan (2013) and as an indicator for the 
United Nations Sustainable Development Goals (Goal 3). 
There is a recognition that social factors, such as unemploy-
ment and socioeconomic position (SEP), play an important 
role in determining suicidal behaviour in high income coun-
tries [2, 3]. However, only two previous high quality pro-
spective studies in LMIC in South and South-East Asia have 
explored this [4, 5] and these were limited by only explor-
ing suicide as an outcome [4, 5], or restriction to a specific 
population (older adults [4, 5]). It has been suggested that 
greater levels of economic adversity lead to higher levels of 
anxiety, hopelessness and entrapment [6–8] and, therefore, 
can increase suicidal behaviour. Strategies designed to alle-
viate some of the associated distress in individuals of lower 
SEP may reduce the number of suicide attempts. In a cross-
sectional investigation of the association between SEP and 
suicide attempts in Sri Lanka, we found that lower SEP was 
associated with an increased risk of attempted suicide in 
the last year [9]. A major limitation of our own study and of 
previous investigations [10] is the cross-sectional or retro-
spective nature of the study designs, which means that the 
temporal relationship between the exposure of interest and 
outcome is unclear. Our previous investigation also used a 
respondent-reported outcome (suicide attempts). This is a 
major limitation as self-report data can be unreliable [11] 
and it is possible that our results might have been affected 
by socially desirable responding bias.
We present the findings of a large prospective cohort 
study in rural Sri Lanka which aimed to answer the fol-
lowing questions: (1) is socioeconomic position associated 
with suicidal behaviour?; (2) is there evidence that any asso-
ciations differ in males vs. females or young vs. old par-
ticipants?; and (3) are there household or community level 
factors which contribute to the risk of suicide/attempted 
suicide?
Methods
Setting
Sri Lanka is a lower middle-income country situated off the 
south-east coast of India with a population of 20 million 
(Census 2011). Nearly, 80% of the population live in rural 
areas and roughly a third are employed in agriculture. The 
data used in this study were collected as part of the baseline 
survey of a large community-based randomised controlled 
trial in the Anuradhapura district, North Central province of 
Sri Lanka [12]. This is primarily an agricultural area.
Participants
The cohort was based on participants aged 10+ years who 
took part in a large cluster randomised controlled trial (RCT) 
in rural Sri Lanka (i.e. a sub-sample of the main trial data-
set) [12]. We assumed that children younger than 10 years 
would not exhibit suicidal behaviour. The methods of data 
collection have been previously described [12, 13] and are 
provided here in brief. Between December 2010 and Febru-
ary 2013, a door-to-door household survey was carried out 
by a team of high school graduates. All individuals living 
in the study area were eligible for inclusion. Details of the 
questionnaire have been previously published [9]. A face-
to-face interview was conducted with an adult (≥ 18 years) 
household member after verbal consent was obtained. The 
respondent(s) provided consent and data for members of 
their household. For logistical purposes, the study area was 
split into 10 regions/bands. We only included data collected 
from bands 2–10, as data in band 1 for one of our main 
measures of SEP (household construction) were collected 
using slightly different definitions.
We assessed the representativeness of the study sample 
by comparing it to the population data collected in the 2011 
census for the same region and found a similar age and sex 
pattern between the two datasets.
Data structure
The data collected are clustered in nature as individuals live 
in households within communities. For the purpose of this 
analysis, we have used the same community boundaries 
which were used as part of the larger trial.
Baseline survey
Data were collected on the characteristics of the household 
as well as on its members; these included measures of SEP. 
We also asked about whether someone in the household 
had previously attempted suicide. This was used to exclude 
individuals who had previously attempted suicide from the 
current study of incidence.
Measures of SEP
The measures of SEP used in this analysis were either 
directly measured or derived. The measures were either at 
the individual, household or community level.
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Individual measures of SEP included education and 
occupation. For each household member, the respondent 
was asked to report on the completed level of education and 
qualification received. For younger participants, the current 
education level was recorded. There were relatively few indi-
viduals with the highest level of qualification (university) 
and we, therefore, combined this category with those with 
an A-level qualification. Individuals were classed as having 
a salaried occupation if they received a monthly salary from 
a company and were not government employees, overseas 
workers or in the security forces, as these were separate cat-
egories in this data set. Examples of salaried employees were 
shop workers, insurance salespersons and bank employees.
A composite household measure of SEP [asset-based] 
was created combining data on household construction and 
motorised vehicle ownership. Asset-based measures show 
the most consistent associations with suicidal behaviour in 
LMIC [10]. We created a single asset score by dichotomis-
ing household construction (poor vs. moderate/high quality 
construction), and motorised vehicle ownership (ownership 
vs. non-ownership), and then combining these into a sin-
gle score (see [9] for more details). In addition, we iden-
tified households with a young (≤ 40 years) female head 
of household, as these households are thought to be both 
materially and socially disadvantaged [14] and, in previous 
investigations, have shown to be at a slight elevated risk of 
attempted suicide [9]. We also included this as an individ-
ual level risk factor, to investigate any risk associated with 
being a young female head of household. At the individual 
level, the variable is possibly a marker of being widowed/
divorced/separated and the financial/cultural stresses associ-
ated with overseeing a household. It may also be a marker 
of social isolation for the female. At a household level, this 
may be a marker of a lack of a father or authority figure, 
as well as economic difficulties. In addition, we identified 
households with a current temporary non-graduate foreign 
migrant [referred herein to as temporary foreign migrant 
households], as this has been linked previously to suicidal 
behaviour [15]. A temporary foreign migrant is someone 
who has emigrated for work abroad.
We derived a community level SEP measure based on the 
percentage of households with a poor asset score for each 
community and assigned this percentage to everyone in that 
community. We categorised individuals into five equal sized 
groups (quintiles).
Other measures
The other individual measures used in this analysis include: 
(1) age (categorised into 4 groups: 10–25; 26–40; 41–55; 
and 56+ years of age. These age groups were based on the 
age-specific incidence of suicide attempts within the data-
set); and (2) sex. We also explored the effect of controlling 
for a number of additional factors (supplementary material), 
but these were not included in the primary analyses as the 
association of these factors with the exposure and outcome 
is unclear.
Outcome
In the randomised controlled trial forming the basis of the 
cohort study forming the basis of this paper, data were col-
lected on all incidences of suicide and attempted suicide 
occurring in the study area and presenting at hospital (fur-
ther details [12]) over a 3–5-year period. Data were collected 
from 11 small peripheral hospitals and 2 larger referral hos-
pitals where sicker patients are cared for. Patients may first 
present at a peripheral hospital and then be transferred to 
one of the referral hospitals. These transfers were linked 
in the database. Suicide deaths that occurred before hospi-
tal presentation were identified through systematic surveys 
of police stations and coroners. Only suicide attempt/death 
cases resident in a village within the study boundary of the 
RCT were included in the analysis. Of the identified suicide/
suicide attempts, 82% were linked back to an individual in 
the baseline survey and included in the analysis. We only 
have the age and sex of those cases not matched back to the 
baseline survey. We also revisited roughly 25% of house-
holds (n = 13,999 households) 3 years after the original 
baseline survey to ask about suicide attempts and deaths 
that occurred since the baseline survey that may have been 
missed by our surveillance system.
Statistical analysis
We fitted mixed effects (multilevel) Poisson regression 
accounting for clustering at the household and community 
level. Mixed effects models account for the overdispersion 
in the data and the unit of analysis was individuals. We used 
total available follow-up calendar time as the offset, having 
accounted for the variable amount of time individuals spent 
in the residential address in the study area.
Two separate analyses were conducted, one with suicide 
deaths as the outcome and the other with suicide attempts. 
The analysis was done in several stages and included a pri-
mary and secondary set of analyses. For the primary analy-
sis, we first ran models to estimate the age, sex, and inter-
vention arm adjusted incidence rate ratios (IRR) for each of 
the six SEP measures (i.e. education; occupation; house-
hold asset score; young female headed household; house-
hold with a temporary foreign migrant; community level 
SEP) separately (6 models—see “Measures of SEP” for 
exposures). The intervention of the trial found no evidence 
of an effect and, therefore, we included both arms of the trial 
to maximise power, but we took the conservative approach 
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of adjusting for the intervention arm to ensure that any dif-
ferences we observed were not driven by the intervention.
Second, we investigated subgroup differences (sex and 
age), testing the null hypothesis of equal true associations 
between SEP and attempted suicide between men and 
women, and between the different age groups. We did this 
by fitting the above models with and without an interaction 
parameter (age was treated as a continuous variable), and 
then tested which of the two models was a better fit for the 
data using the likelihood ratio test. We present the p value 
for interaction and the results stratified by sex and age group.
Lastly, to investigate whether community and household 
factors (i.e. contextual factors) increased the risk of suicidal 
behaviour over and above that due to the characteristics of 
the people in these households/communities (i.e. composi-
tional factors), we fitted three models which simultaneously 
modelled similar characteristics at each level to determine 
any effect of contextual factors. There were few suicide 
deaths during the follow-up period (n = 129) and, therefore, 
we restricted our analysis of suicides to the first and sec-
ond models outlined. There were 87 (5%) individuals with 
more than one suicide attempt during the follow-up period. 
The earliest attempt was retained in the dataset and the indi-
vidual’s follow-up censored at that time point (97 suicide 
attempts dropped).
For the secondary analysis, we explored the effect of add-
ing in all the other potential confounders/mediators (sup-
plementary material). We also fitted a single model with all 
exposures and additional factors from the previous model. 
All analyses were performed using Stata 15 (StataCorp, Col-
lege Station, TX, USA).
Missing data
A complete case analysis was conducted. The amount of 
missing data was very small for those cases who could be 
matched to their information in the baseline survey (0·5%).
Ethics
Ethical approval was received from the research ethics com-
mittees of the University of Peradeniya and Rajarata Univer-
sity of Sri Lanka. This trial was registered with ClinicalTri-
als.gov, number NCT1146496.
Results
Population characteristics
There were 167,977 and 164,233 individuals for the sui-
cide and attempted suicide outcome analysis respectively. 
(Fig. 1). Individuals with missing data tended to be older 
and have lower levels of education, though it is important 
to remember that a relatively small number of individuals 
had missing data. Table 1 presents the population charac-
teristics of those included in the suicide attempt analysis 
(n = 164,233).
Suicide
There were 129 suicide deaths (102 male and 27 female) 
included in the analysis, with an annual suicide rate of 23.5 
per 100,000 (male 39.8 per 100,000, and female 9.2 per 
100,000—M:F ratio 4.3:1, Table 1). The highest suicide 
rate was observed in the 50–59-year age group in males, 
and 20–29 in females (Fig. 2). Pesticide poisoning was the 
most common method of suicide (53%), followed by hang-
ing (27%).
The analysis indicated that lower levels of asset owner-
ship and lower levels of education were associated with a 
higher risk of suicide (Table 2). We were only able to test for 
interaction with sex and age for asset ownership, temporary 
foreign migrant households, and education; none of the tests 
showed evidence that sex or age altered any associations 
observed (p values for interaction ranged from 0.12 to 0.98).
Suicide attempt
1814 individuals presented to the hospital following a sui-
cide attempt during the follow-up period of the study, with 
an annual suicide attempt rate of 340 per 100,000 (male 341 
per 100,000, and female 339 per 100,000—M:F ratio: 1:1, 
Table 1). The epidemiology of suicide attempt by age and 
sex differs to that of suicide, with the highest rate of attempts 
being observed in the 10–19-year age group in females, and 
20–29-year group in males (Fig. 2).
Living in more deprived communities, lower levels of 
asset ownership and poorer education were associated with 
an increased risk of attempted suicide (Table 3). Living in 
a household with a current temporary foreign migrant was 
associated with a 47% increased risk of attempted suicide 
in household members, a similar elevated risk (41%) was 
observed in individuals living in a household with a young 
female head of household (Table 3). The risk of attempted 
suicide was not higher in young female heads of household 
compared to other individuals in this cohort. The attempted 
suicide rate in young female heads of household [153.9 per 
100,000 (95% CI 57.8–410.0)] was consistent with rates 
observed in young male [379.0 (322.6–455.2)], older female 
[63.4 (38.9–103.5)], and older male [166 (142.0–195.1)] 
heads of household. Farmers appeared to have the highest 
risk of attempted suicide compared to almost all other occu-
pations, except for daily wage labourers. In a post hoc analy-
sis, we collapsed the other occupations which indicated a 
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lower risk of attempted suicide and compared these individ-
uals to farmers and daily wage labourers. This indicated that 
farmers had a 1.70 (1.46, 1.98) increased risk of attempted 
suicide (age and sex adjusted), with daily wage labourers 
experiencing an even higher risk [2.11 (1.76, 2.54)].
The association between educational level and the risk 
of attempted suicide was different for men and women, 
with the risk being about three times higher in males than 
females (p value for interactions < 0.001) (Table 3). There 
was also evidence that the association between occupation 
(p (interaction)  < 0.001), assets (p (interaction) = 0.01) 
and suicide attempt risk was different for males and 
females. Using the post hoc occupation groups (farmers, 
daily wage labourers and other occupations), there was 
only statistical evidence of an increased risk of attempted 
suicide in males [farmers 1.80 (1.51, 2.16); daily wage 
2.28 (1.86, 2.79)] and not females [farmers 0.94 (0.65, 
1.35); daily wage 1·63 (0·98, 2·71)] for both famers and 
daily wage labourers compared to other occupations. There 
was evidence that the strength of associations observed 
between attempted suicide with education (p (interac-
tion) < 0.001) and occupation (p (interaction) < 0.001) dif-
fered between age groups. The risk was greater for those 
who did not attend school in the older age groups than the 
younger ones. There was also weaker statistical evidence 
(p (interaction)  =  0.05) to suggest that younger individu-
als in households with a female head of household were at 
a greater risk of attempted suicide.
Table 4 shows the findings of the three models inves-
tigating whether there was evidence of contextual factors 
contributing to the risk of attempted suicide in this cohort. 
The analysis suggests that living in deprived communities 
and in households with lower levels of assets increases the 
risk of attempted suicide independent of the SEP status (in 
this case education) of the individual living in that com-
munity/household (Model A). There was also evidence that 
living in a household with a non-graduate foreign employed 
individual increased the risk of attempted suicide independ-
ent of individual occupation status (Model B). Furthermore, 
there was an increased risk of attempted suicide (72%) in 
individuals with a young female head of household, inde-
pendent of any associated risk to the young female head of 
household themselves (Model C). Our analysis suggests that 
being a young female head of household was associated with 
a reduced risk of attempted suicide.
Fig. 1  Flowchart of numbers of individuals included in the cohort analysis
 Social Psychiatry and Psychiatric Epidemiology
1 3
Table 1  Cohort characteristics
a Characteristics of those included in the suicide attempt analysis
b % of households within a community with a low asset score categorised into quintiles
Total  populationa n (%) Outcome n (per 100,000 
person years)
Suicide attempt Suicide
N 164,233 (100) 1814 (340) 129 (23.5)
Community measured
 Deprivationb
  0–4.4% 32,299 (19.7) 274 (274.5) 25 (24.5)
  4.5–5.2% 33,074 (20.1) 428 (383.0) 26 (22.6)
  5.3–7.3% 33,127 (20.2) 297 (287.5) 26 (24.6)
  7.4–9.4% 32,748 (19.9) 360 (331.7) 19 (17.0)
  9.5–28.2% 32,985 (20.1) 455 (412.7) 33 (29.0)
Household measures
 Asset score
  High 107,289 (65.3) 1006 (287.2) 70 (19.6)
  Middle 47,689 (29.0) 658 (429.5) 48 (30.2)
  Low 9255 (5.6) 150 (496.9) 11 (34.5)
 Non-graduate foreign employed 16,752 (10.2) 257 (590.1) 16 (35.5)
 Young female headed household (≤ 40 years) 2407 (1.5) 44 (599.0) 1 (12.9)
Individual measures
 Sex
  Female 83,480 (50.8) 963 (338.8) 27 (9.2)
  Male 80,753 (49.2) 851 (341.3) 102 (39.8)
 Age group (years)
  10–25 50,461 (30.7) 1150 (716) 30 (18.2)
  26–40 51,461 (31.3) 438 (279.2) 37 (22.8)
  41–55 36,600 (22.3) 170 (135.0) 38 (29.4)
  > 55 25,711 (15.7) 56 (62.1) 24 (26.3)
 Education
  University/A-level 30,305 (18.5) 200 (217.0) 10 (10.7)
  O-level 104,654 (63.7) 1421 (418.2) 81 (23.2)
  Primary 24,194 (14.7) 162 (192.2) 33 (37.8)
  Not attended 5080 (3.1) 31 (178.8) 5 (27.8)
 Young female head of household (≤ 40 years) 784 (0.5) 4 (153.9) 0 (0)
 Individual occupation
  Government worker/graduate foreign employed 6317 (3.9) 16 (80.9) 0 (0)
  Farmer 28,280 (17.2) 252 (238.5) 43 (39.4)
  Security forces 8498 (5.2) 49 (371.9) 7 (52.3)
  Businessmen 3390 (2.1) 24 (184.9) 5 (37.7)
  Self-employed 11,024 (6.7) 95 (260.5) 8 (21.2)
  Non-graduate Foreign employed 4382 (2.7) 40 (1304.4) 1 (31.6)
  Salaried employee 13,946 (8.5) 148 (425.3) 14 (39.1)
  Daily wage labourer 9034 (5.5) 141 (478.7) 17 (54.3)
  Unemployed/retired 18,225 (11.1) 165 (272.4) 12 (19.4)
  House-worker/other 35,101 (21.4) 285 (230.8) 12 (9.4)
  Student 26,036 (15.9) 599 (636.0) 10 (10.5)
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In the secondary analysis, adjusting for the other potential 
confounders/mediators made little difference to the associa-
tions in the age and sex adjusted analysis (Supplementary 
table 1—Model 1). The simultaneous adjustment of all SEP 
measures with all other potential confounding/mediating fac-
tors resulted in a reduction of the risk observed with lower 
levels of education, assets and deprivation.
Discussion
Main findings
Indicators of low SEP were associated with an increased risk 
of suicide and attempted suicide. Specifically, lower levels 
of asset ownership and education were associated with an 
increased risk of both suicide and attempted suicide. The 
association of these measures of SEP and suicide attempt 
risk was considerably stronger in men than women. Indi-
viduals living in areas with higher levels of deprivation, 
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Fig. 2  Annual incidence of a suicide and b suicide attempts in the study cohort by 10-year age group and sex
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and in households with a female head of household or a 
temporary foreign migrant had a moderately elevated risk 
of attempted suicide. In terms of occupation, we found that 
farmers and daily wage labourers had nearly a doubling in 
risk of attempted suicide.
Comparison to other studies
Our comparison to existing literature is restricted to evi-
dence from LMIC in Asia. Suicide is a significant public 
health issue in other LMIC regions (e.g. Western Pacific, 
Africa), but these settings are likely to differ contextually 
to the region we have conducted our research. Therefore, 
we have chosen to restrict our comparison to other Asian 
studies. The suicide rate observed in this study (23.5 per 
100,000) is higher than Sri Lanka’s national suicide rate 
(16.9 per 100,000 in 2016), but similar to the rate observed 
in the Anuradhapura district (27.8 per 100,000 in 2016). 
Several studies have investigated the association between 
SEP and suicidal behaviour in LMIC [10], but there have 
only been two cohort studies (India and China) comparable 
to the current study (India—n = 131,728, 385 deaths [4]; 
China—n = 158,666, 197 deaths [5]). Both these studies only 
included suicide as an outcome (hospital/death records) and 
included only older adults (> 34 years); neither of the studies 
found statistical evidence of an association between lower 
levels of education and suicide. The study from India also 
Table 2  Risk of suicide by socioeconomic indicators stratified by age and sex
IRRa (95% CI) Sex stratified  IRRb (95% CI) Age stratified  IRRc (95% CI) p value for 
interac-
tion
Male Female 10–25 26–40 41–55 56+ Sex Age
Community measures
 Deprivationd
  0–4.4% 1 1 1 1 1 1 1 0.91 0.98
  4.5–5.2% 0.96 (0.55, 
1.66)
0.94 (0.51, 
1.72)
1.15 (0.29, 
4.58)
0.52 (0.12, 
2.18)
1.75 (0.65, 
4.75)
1.29 (0.49, 
3.40)
0.28 (0.06, 
1.35)
  5.3–7.3% 1.06 (0.60, 
1.85)
0.95 (0.50, 
1.78)
1.61 (0.44, 
5.87)
1.15 (0.34, 
3.86)
1.24 (0.41, 
3.75)
0.86 (0.28, 
2.61)
1.04 (0.35, 
3.05)
  7.4–9.4% 0.72 (0.39, 
1.31)
0.68 (0.35, 
1.33)
0.91 (0.22, 
3.80)
0.89 (0.26, 
3.09)
0.80 (0.25, 
2.64)
0.91 (0.32, 
2.61)
0.29 (0.06, 
1.41)
  9.5–28.2% 1.23 (0.73, 
2.09)
1.18 (0.66, 
2.12)
1.51 (0.42, 
5.49)
1.83 (0.63, 
5.36)
1.29 (0.44, 
3.77)
1.04 (0.37, 
2.92)
0.90 (0.30, 
2.73)
Household measures
 Asset score
  High 1 1 1 1 1 1 1 0.12 0.84
  Middle 1.54 (1.07, 
2.23)
1.65 (1.10, 
2.47)
1.18 (0.49, 
2.82)
1.14 (0.51, 
2.56)
3.03 (1.57, 
5.82)
0.92 (0.44, 
1.93)
1.53 (0.66, 
3.54)
  Low 1.74 (0.92, 
3.28)
1.20 (0.52, 
2.79)
3.69 (1.32, 
10.32)
2.36 (0.79, 
7.01)
0.85 (0.11, 
6.4)
1.71 (0.59, 
4.92)
1.58 (0.35, 
7.08)
 Non-graduate 
foreign 
employed
1.28 (0.76, 
2.17)
1.24 (0.68, 
2.27)
1.45 (0.50, 
4.21)
0.97 (0.29, 
3.20)
1.03 (0.36, 
2.91)
1.88 (0.79, 
4.5)
1.33 (0.40, 
4.46)
0.81 0.61
 Young female 
headed 
household 
(≤ 40 years)
0.68 (0.10, 
4.90)
– – – – – – – –
Individual measures
 Education
  University/
A-level
1 1 1 1 1 1 1 0.54 0.84
  O-level 2.12 (1.10, 
4.09)
2.71 (1.17, 
6.26)
1.36 (0.45, 
4.07)
1.69 (0.58, 
4.89)
2.85 (0.87, 
9.38)
4.26 (0.57, 
31.88)
1.03 (0.23, 
4.63)
  Primary 3.39 (1.63, 
7.07)
4.24 (1.72, 
10.48)
2.37 (0.56, 
10.01)
3.61 (0.81, 
16.19)
4.15 (0.93, 
18.56)
8.87 (1.18, 
66.42)
0.94 (0.20, 
4.42)
  Not attended 3.16 (1.06, 
9.45)
3.52 (0.87, 
14.27)
3.53 (0.55, 
22.71)
– 11.60 (1.94, 
69.51)
3.67 (0.23, 
58.72)
1.36 (0.19, 
9.95)
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found no evidence of an association between lower levels of 
asset and suicide risk [4].
There are no longitudinal studies investigating the asso-
ciation of SEP and attempted suicide in this region. The 
only evidence from this region comes from cross-sectional 
and case–control studies, which have shown a higher risk of 
suicide attempts in individuals with lower levels of assets/
wealth, with an apparent dose response relationship [16, 17]. 
Our own cross-sectional investigation (on the same popu-
lation) indicated a higher risk of self-reported attempted 
suicide with lower levels of asset ownership [9] (the same 
measure used in the present study). The findings of this pro-
spective study, however, indicate a lower risk estimate with 
lower levels of asset ownership (low asset score—IRR 1.67 
vs. OR 3.21). It is possible that our previous findings were 
affected by individuals from higher SEP backgrounds being 
less likely to report suicide attempts (social desirability 
bias). The use of self-report outcomes may thereby overes-
timate the risk in lower SEP groups.
Previous cohort studies have shown that individuals in 
manual occupations in this region were at a higher risk of 
suicidal behaviour (RR 1.2–1.4), which is consistent with 
evidence from this study [4, 5]. Findings from other LMICs 
in South and South-East Asia have shown inconsistent evi-
dence in relation to the association with unemployment and 
suicidal behaviour, with the majority of studies reporting 
effect estimates which include the null (i.e. no association) 
[10]. The definition of unemployment varies between stud-
ies, and not all studies define unemployment making com-
parison and interpretation difficult. Previous studies have 
also tended to adjust for other measures of SEP, [5, 18–21] 
which is likely to be an over adjustment and may, therefore, 
a Adjusted for age, sex and intervention arm
b Adjusted for age group and intervention arm
c Adjusted for sex and intervention arm
d % of households with a low asset score categorised into quintiles
Table 2  (continued)
IRRa (95% CI) Sex stratified  IRRb (95% CI) Age stratified  IRRc (95% CI) p value for 
interac-
tion
Male Female 10–25 26–40 41–55 56+ Sex Age
 Individual occupation
  Government 
worker/
graduate 
foreign 
employed
– – – – – – – – –
  Farmer 1 – – – – – –
  Security 
forces
0.53 (0.23, 
1.22)
– – – – – –
  Business-
men
1.04 (0.41, 
2.62)
– – – – – –
  Self-
employed
0.55 (0.26, 
1.18)
– – – – – –
  Non-gradu-
ate foreign 
employed
0.26 (0.04, 
1.93)
– – – – – –
  Salaried 
employee
0.86 (0.45, 
1.63)
– – – – – –
  Daily wage 
labourer
1.24 (0.70, 
2.19)
– – – – – –
  Unem-
ployed/
retired
0.59 (0.30, 
1.17)
– – – – – –
  House-
worker/
other
0.65 (0.29, 
1.42)
– – – – – –
  Student 0.37 (0.16, 
0.86)
– – – – – –
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explain why an association with unemployment and suicidal 
behaviour was not reported.
Living in a household with a young female head of 
household (≤ 40 years) was associated with increased risk 
of attempted suicide. Targeting prevention efforts in young 
female headed households may appear attractive as identify-
ing this group of individuals would be relatively easy, but 
(assuming a causal relationship) less than 1% (population 
attributable risk proportion) of suicide attempts in the popu-
lation are in individuals from these households. Prevention 
efforts for risk factors/exposures that are related to a higher 
proportion of the population attributable risk are likely to 
have a bigger impact.
In Sri Lanka, a large number of individuals migrate over-
seas for temporary work (2–3 years) in low skilled employ-
ment. Suicidal behaviour has been linked in previous qualita-
tive work to individuals in these households [15, 22]. This 
study provides strong evidence that individuals in these house-
holds are vulnerable, but we estimate the population attribut-
able risk for this factor is only 5%. Despite the strength of the 
longitudinal nature of this dataset, we were only able to look 
at the impact of current migration. We do not have data on the 
Table 3  Risk of attempted suicide by socioeconomic indicators stratified by age and sex
Age + sex 
adjusted IRR 
(95% CI)a
Sex stratified IRR (95% CI) Age stratified IRR (95% CI)c p value for inter-
action
Maleb Femaleb 10–25 26–40 41–55 56+ Sex Age
Community measured
 Deprivationd
  0–4.4% 1 1 1 1 1 1 1 0.37 0.04
  4.5–5.2% 1.31 (1.06, 
1.62)
1.13 (0.85, 
1.51)
1.52 (1.18, 
1.96)
1.37 (1.08, 
1.74)
1.40 (0.97, 
2.02)
0.94 (0.56, 
1.57)
1.40 (0.59, 
3.32)
  5.3–7.3% 1.05 (0.85, 
1.30)
0.92 (0.69, 
1.23)
1.18 (0.91, 
1.53)
1.09 (0.85, 
1.39)
1.19 (0.82, 
1.73)
0.65 (0.36, 
1.17)
0.49 (0.17, 
1.43)
  7.4–9.4% 1.19 (0.97, 
1.46)
1.07 (0.81, 
1.41)
1.31 (1.01, 
1.69)
1.21 (0.96, 
1.54)
1.31 (0.91, 
1.88)
0.94 (0.56, 
1.58)
0.89 (0.35, 
2.25)
  9.5–28.2% 1.42 (1.16, 
1.73)
1.40 (1.07, 
1.83)
1.43 (1.12, 
1.83)
1.33 (1.06, 
1.68)
1.56 (1.10, 
2.22)
1.81 (1.14, 
2.87)
1.11 (0.46, 
2.68)
Household measures
 Asset score
  High 1 1 1 1 1 1 1
  Middle 1.47 (1.33, 
1.63)
1.75 (1.51, 
2.02)
1.27 (1.1, 
1.46)
1.39 (1.22, 
1.58)
1.77 (1.44, 
2.16)
1.63 (1.18, 
2.25)
1.16 (0.67, 
2.01)
0.01 0.7
  Low 1.67 (1.40, 
2.00)
1.71 (1.32, 
2.22)
1.65 (1.3, 
2.09)
1.61 (1.29, 
2.01)
2.42 (1.71, 
3.43)
1.26 (0.66, 
2.39)
0.57 (0.14, 
2.38)
 Non-graduate 
foreign 
employed
1.47 (1.28, 
1.68)
1.52 (1.25, 
1.86)
1.42 (1.18, 
1.71)
1.43 (1.2, 
1.71)
1.47 (1.13, 
1.93)
1.84 (1.20, 
2.82)
1.59 (0.75, 
3.37)
0.62 0.96
 Young female 
headed 
household 
(≤ 40 years)
1.41 (1.04, 
1.93)
1.73 (1.09, 
2.76)
1.27 (0.85, 
1.91)
1.70 (1.19, 
2.44)
1.13 (0.60, 
2.13)
– – 0.53 0.05
Individual measures
 Education
  University/
A-level
1 1 1 1 1 1 1 < 0.001 < 0.001
  O-level 2.17 (1.87, 
2.52)
3.31 (2.48, 
4.40)
1.88 (1.58, 
2.25)
2.03 (1.70, 
2.41)
2.99 (2.14, 
4.17)
2.59 (1.25, 
5.36)
–
  Primary 2.25 (1.81, 
2.80)
4.37 (3.11, 
6.13)
1.28 (0.91, 
1.81)
1.05 (0.71, 
1.55)
4.29 (2.77, 
6.64)
3.93 (1.87, 
8.27)
–
  Not attended 2.51 (1.70, 
3.72)
5.83 (3.44, 
9.88)
1.68 (0.89, 
3.17)
0.88 (0.28, 
2.78)
3.60 (1.59, 
8.13)
6.70 (2.8, 
16.00)
–
 Young female 
head of 
household 
(≤ 40 years)
0.50 (0.19, 
1.34)
– – – – – – – –
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factors that were present prior to the migration which might 
have been important drivers of migration. In other words, the 
migration may be an intermediary factor between a pre-exist-
ing vulnerability and poor health outcomes.
Implications
If causal the associations reported in this study are causal, 
they suggest that stable employment prospects need to be 
improved for rural Sri Lankans; this may include increasing 
opportunities for business establishment. In addition, other 
possible interventions to support these groups could include 
welfare support, skills development (e.g. improved budget-
ing and problem-solving skills), and mental health support.
Strengths and limitations
This is the first large cohort study conducted in a general 
population sample (including all at risk ages) investigating 
the association of SEP and suicide and attempted suicide in 
an LMIC. The outcome measures used in this study were 
objectively measured and did not rely on self-report.
There are, however, important limitations to this study. 
First, the data included cases of suicide/attempted suicide 
collected in hospital or through coroners. We may have 
missed some suicide deaths and attempts. It may be that not 
all those who attempt suicide go to hospital but instead may 
seek alternative health care. In the re-survey of 25% house-
holds, we found only 8% of cases of self-harm did not pre-
sent to hospital in the study area. However, it is possible that 
some suicide deaths may have occurred outside the study 
area and be missed in this analysis. Second, the analysis only 
a Adjusted for age, sex and intervention arm
b Adjusted for age group and intervention arm
c Adjusted for sex and intervention arm
d % of households with a low asset score categorised into quintiles
Table 3  (continued)
Age + sex 
adjusted IRR 
(95% CI)a
Sex stratified IRR (95% CI) Age stratified IRR (95% CI)c p value for inter-
action
Maleb Femaleb 10–25 26–40 41–55 56+ Sex Age
 Individual  occupationa
  Government 
worker/
graduate 
foreign 
employed
0.25 (0.15, 
0.42)
0.33 (0.19, 
0.60)
0.22 (0.08, 
0.62)
0.12 (0.03, 
0.50)
0.23 (0.11, 
0.50)
0.49 (0.22, 
1.07)
– < 0.001 < 0.001
  Farmer 1 1 1 1 1 1 1
  Security 
forces
0.34 (0.25, 
0.46)
0.32 (0.23, 
0.44)
0.57 (0.14, 
2.40)
0.34 (0.22, 
0.53)
0.27 (0.16, 
0.47)
0.50 (0.18, 
1.38)
–
  Business-
men
0.66 (0.43, 
1.01)
0.64 (0.39, 
1.04)
0.91 (0.38, 
2.18)
0.69 (0.31, 
1.54)
0.45 (0.22, 
0.94)
0.98 (0.44, 
2.17)
1.36 (0.31, 
5.84)
  Self-
employed
0.79 (0.62, 
1.01)
0.82 (0.62, 
1.07)
1.01 (0.58, 
1.76)
0.73 (0.47, 
1.15)
0.86 (0.61, 
1.23)
0.61 (0.32, 
1.17)
1.18 (0.44, 
3.16)
  Non-gradu-
ate foreign 
employed
0.62 (0.44, 
0.87)
0.40 (0.20, 
0.81)
1.31 (0.80, 
2.14)
0.45 (0.24, 
0.82)
0.99 (0.63, 
1.57)
0.46 (0.11, 
1.92)
–
  Salaried 
employee
0.52 (0.42, 
0.65)
0.46 (0.35, 
0.61)
0.98 (0.63, 
1.51)
0.44 (0.31, 
0.61)
0.52 (0.35, 
0.77)
0.67 (0.31, 
1.48)
0.72 (0.10, 
5.36)
  Daily wage 
labourer
1.26 (1.02, 
1.56)
1.23 (0.98, 
1.54)
1.76 (0.97, 
3.22)
1.10 (0.75, 
1.61)
1.49 (1.07, 
2.07)
1.27 (0.79, 
2.04)
1.43 (0.48, 
4.19)
  Unem-
ployed/
retired
0.74 (0.59, 
0.91)
1.07 (0.83, 
1.38)
0.88 (0.57, 
1.38)
0.61 (0.44, 
0.86)
0.95 (0.56, 
1.60)
0.79 (0.36, 
1.74)
0.83 (0.43, 
1.59)
  House-
worker/
other
0.60 (0.49, 
0.73)
0.68 (0.30, 
1.55)
1.12 (0.77, 
1.63)
0.44 (0.31, 
0.62)
1.05 (0.75, 
1.47)
1.10 (0.62, 
1.94)
0.70 (0.22, 
2.29)
  Student 0.69 (0.57, 
0.82)
0.45 (0.36, 
0.58)
1.47 (0.99, 
2.18)
0.56 (0.42, 
0.75)
– – –
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included suicide deaths and suicide attempts which were 
linked back to individuals in the baseline survey. Eighteen 
percent of cases were not matched back to individuals. It is 
possible that by excluding these individuals we may have 
biased our findings; particularly if these individuals were 
more likely to be from a certain SEP background. We were 
unable to test for this, but we did observe that unmatched 
cases were more likely to be female and younger. Third, 
the contextual factors (especially at the community level) 
were derived from a household level factor and are not truly 
contextual in the way that infrastructure indicators are (e.g. 
number of school or health clinics). Lastly, the analysis 
only includes 129 suicide deaths. Given the small number 
of cases in the dataset, the study is likely to be underpowered 
to detect anything but large differences between SEP groups.
Conclusion
This large prospective cohort study from rural Sri Lanka 
indicates that lower levels of SEP are associated with an 
increased risk of suicidal behaviour. Several vulnerable 
groups were identified in this study: those with lower lev-
els of education, farmers, daily wage labourers, individu-
als in female-headed households and temporary foreign 
migrant households. Improving opportunities for stable 
Table 4  Assessment of whether 
risk of attempted suicide 
is influenced by contextual 
socioeconomic indicators 
over and above individual-
level indicators—Model 
A: socioeconomic 
conditions (community, 
household and individual); 
Model B: non-graduate 
foreign employed (household 
and individual); Model 
C: young female head of 
household (household and 
individual)
a All models adjusted for age, sex and intervention arm, as well as those listed in the table
b % of households with a low asset score categorised into quintiles
Suicide Attempt IRR (95% CI)a
Model A Model B Model C
Community measures
 Deprivationb
  0–4.4% 1 – –
  4.5–5.2% 1.26 (1.03, 1.55) – –
  5.3–7.3% 1.00 (0.82, 1.23) – –
  7.4–9.4% 1.11 (0.91, 1.36) – –
  9.5–28.2% 1.26 (1.04, 1.54) – –
Household measures
 Asset score
  High 1 – –
  Middle 1.38 (1.25, 1.53) – –
  Low 1.48 (1.24, 1.78) – –
 Non-graduate foreign employed – 1.58 (1.36, 1.83) –
 Young female headed household (≤ 40 years) – – 1.72 (1.24, 2.39)
Individual measures
 Education
  University/A-level 1 – –
  O-level 2.05 (1.76, 2.38) – –
  Primary 2.03 (1.63, 2.53) – –
  Not attended 2.18 (1.47, 3.22) – –
 Young female head of household (≤ 40 years) – – 0.30 (0.11, 0.84)
 Individual occupation
  Government worker/Graduate foreign employed – 0.26 (0.15, 0.43) –
  Farmer – 1 –
  Security forces – 0.34 (0.25, 0.47) –
  Businessmen – 0.67 (0.44, 1.02) –
  Self-employed – 0.79 (0.62, 1.01) –
  Non-graduate foreign employed – 0.42 (0.29, 0.60) –
  Salaried employee – 0.52 (0.42, 0.65) –
  Daily wage labourer – 1.25 (1.01, 1.54) –
  Unemployed/retired – 0.73 (0.59, 0.91) –
  House-worker/other – 0.60 (0.49, 0.72) –
  Student – 0.69 (0.57, 0.83) –
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employment and increased welfare support may help these 
vulnerable groups by assisting to alleviate distress associ-
ated with economic adversity.
Acknowledgements The authors would like to thank the field work-
ers in Sri Lanka for contributing to the work described in this manu-
script: Sarath Lionel for logistical support; SACTRC staff, particularly 
Dilani Pinnaduwa, Indunil Abeyrathna and Shashikala Assalaarachchi, 
for organisational support; Mala Ranawake and Lal Muttuwatte for 
technical support. The authors also thank the Provincial Ministry of 
Health Services and the directors, consultant physicians, and medical 
and nursing staff of the study hospitals for their support to the trial.
Author contributions DWK, DG, CM, MP, FK and ME were involved 
in study conception and design. DWK, RP, CP, MW, MP, SJ, KH, FK 
and ME were involved in acquisition of data. DWK, DG and CM were 
involved in analysis. DWK, DG and CM were involved in drafting of 
the manuscript. All authors were involved in critical revision.
Funding This work was supported by the Wellcome Trust (Grant 
numbers WT099874MA to DWK, GR090958), and the Economic and 
Social Research Council, UK.
Compliance with ethical standards 
Conflict of interest The authors declare no relevant conflicts of inter-
ests.
Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.
References
 1. World Health Organisation (2014) Preventing suicide—a global 
imperative. WHO, Geneva
 2. Blakely TA, Collings SC, Atkinson J (2003) Unemployment and 
suicide. Evidence for a causal association? J Epidemiol Commu-
nity Health 57(8):594–600
 3. Stack S (2000) Suicide: a 15-year review of the sociological lit-
erature. Part I: cultural and economic factors. Suicide Life Threat 
Behav 30(2):145–162
 4. Sauvaget C, Ramadas K, Fayette JM, Thomas G, Thara S, 
Sankaranarayanan R (2009) Completed suicide in adults of rural 
Kerala: rates and determinants. Natl Med J India 22(5):228–233
 5. Rebholz CM, Gu D, Yang W, Chen J, Wu X, Huang J-f, Chen J-c, 
Chen C-S, Kelly TN, Duan X, Bazzano LA, He J (2011) Mor-
tality from suicide and other external cause injuries in China: a 
prospective cohort study. BMC Public Health 11:56. https ://doi.
org/10.1186/1471-2458-11-56
 6. Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S 
(2008) Suicide and suicidal behavior. Epidemiol Rev 30:133–154. 
https ://doi.org/10.1093/epire v/mxn00 2
 7. Muntaner C, Eaton WW, Miech R, O’Campo P (2004) Socio-
economic position and major mental disorders. Epidemiol Rev 
26:53–62. https ://doi.org/10.1093/epire v/mxh00 1
 8. O’Connor RC (2011) Towards an integrated motivational–voli-
tional model of suicidal behaviour. In: O’connor RC, Platt S, 
Gordon J (eds) International handbook of suicide prevention: 
research, policy and practice. Wiley, Chichester, pp 181–198. 
https ://doi.org/10.1002/97811 19998 556.ch11
 9. Knipe DW, Gunnell D, Pieris R, Priyadarshana C, Weerasinghe M, 
Pearson M, Jayamanne S, Dawson AH, Mohamed F, Gawaram-
mana I, Hawton K, Konradsen F, Eddleston M, Metcalfe C (2017) 
Is socioeconomic position associated with risk of attempted sui-
cide in rural Sri Lanka? A cross-sectional study of 165 000 indi-
viduals. BMJ Open 7(3):e014006. https ://doi.org/10.1136/bmjop 
en-2016-01400 6
 10. Knipe DW, Carroll R, Thomas KH, Pease A, Gunnell D, Metcalfe 
C (2015) Association of socio-economic position and suicide/
attempted suicide in low and middle income countries in South 
and South-East Asia—a systematic review. BMC Public Health 
15(1):1055. https ://doi.org/10.1186/s1288 9-015-2301-5
 11. Mars B, Cornish R, Heron J, Boyd A, Crane C, Hawton K, Lewis 
G, Tilling K, Macleod J, Gunnell D (2016) Using data linkage 
to investigate inconsistent reporting of self-harm and question-
naire non-response. Arch Suicide Res 20(2):113–141. https ://doi.
org/10.1080/13811 118.2015.10331 21
 12. Pearson M, Metcalfe C, Jayamanne S, Gunnell D, Weerasinghe 
M, Pieris R, Priyadarshana C, Knipe D, Hawton K, Dawson A, 
Bandara P, Silva D, Gawarammana I, Eddleston M, Konradsen F 
(2017) Effectiveness of household lockable pesticide storage to 
reduce pesticide self-poisoning in rural Asia: a community-based 
cluster randomized controlled trial. Lancet 390:1863–1872
 13. Pearson M, Konradsen F, Gunnell D, Dawson AH, Pieris R, 
Weerasinghe M, Knipe DW, Jayamanne S, Metcalfe C, Haw-
ton K, Wickramasinghe AR, Atapattu W, Bandara P, de Silva 
D, Ranasinghe A, Mohamed F, Buckley NA, Gawarammana I, 
Eddleston M (2011) A community-based cluster randomised 
trial of safe storage to reduce pesticide self-poisoning in rural Sri 
Lanka: study protocol. BMC Public Health 11:879. https ://doi.
org/10.1186/1471-2458-11-879
 14. Herath HMA (2015) Place of women in Sri Lankan Society: meas-
ures for their impowerment for development and good govern-
ance. Vidyodaya J Manag 1(1):1–14
 15. Gamburd MR (2000) The kitchen spoon’s handle: transnation-
alism and Sri Lanka’s migrant housemaids. Cornell University 
Press, Ithaca
 16. Feroz AHM, Nurul Islam SM, Reza S, Mujibur Rahman AKM, 
Sen J, Mowla M, Rahman R (2012) A community survey on the 
prevalence of suicidal attempts and deaths in a selected rural area 
of Bangladesh. J Med 13(1):3–9
 17. Blum R, Sudhinaraset M, Emerson MR (2012) Youth at risk: sui-
cidal thoughts and attempts in Vietnam, China, and Taiwan. J 
Adolesc Health 50(3 Suppl):S37–S44. https ://doi.org/10.1016/j.
jadoh ealth .2011.12.006
 18. Chowdhury AN, Banerjee S, Das S, Sarkar P, Chatterjee D, Mon-
dal A, Biswas MK (2005) Household survey of suicidal behav-
iour in a coastal village of Sundarban Region, India. Int Med J 
12(4):275–282
 19. Khan MM, Mahmud S, Karim MS, Zaman M, Prince M (2008) 
Case-control study of suicide in Karachi, Pakistan. Br J Psychiatry 
193(5):402–405. https ://doi.org/10.1192/bjp.bp.107.04206 9
 20. Manoranjitham S, Rajkumar A, Thangadurai P, Prasad J, Jaya-
karan R, Jacob K (2010) Risk factors for suicide in rural South 
India. Br J Psychiatry 196(1):26–30. https ://doi.org/10.1192/bjp.
bp.108.06334 7
 21. Zhang J, Xiao SY, Zhou LA (2010) Mental disorders and suicide 
among young rural chinese: a case-control psychological autopsy 
study. Am J Psychiatry 167(7):773–781. https ://doi.org/10.1176/
appi.ajp.2010.09101 476
 22. Widger T (2015) Suicide in Sri Lanka: the anthropology of an 
epidemic. Routledge, London
